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ABSTRACT 



. This document presents data on^he relative influence 

of (1) maternal education, (2) race (05 ethnicit^) and -(31 poverty on 
elementary students 1 academic achievement .. Study results Indicate 
that maternal education has the greatest effect on achievement. The 
data' base is reported as representative of all 0.5; children 1 enrolled 
in public schools, grades 1 through 6. Home interviews were employed • 
to assess family economic, demographic and social characteristics and 
the full range of standardized achievement test data was* utilized. 
The effects of theother two factors were controlled for in* assessing 
the influence 0 of each factor. The methodology used to achieve. the 
relative weighting of the facto.rs is described and it-is suggested 
that' the data, base is superior to that of previous" studies. Tables 
comprising one half of the document present the statistical data. Aij 
appendix explains the precedure for approximating, standard errors. 
(Author/BH) 
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1. ' AN OVERVIEW 



Social- research, as it i^elateif tc educxci tonal achievement and*;I:£25 

d^teii-jinants has profoundly suffered, rrrom inadequacies in samirlrng 

i ' * * - ' ■ j' V"*' 

and TBieasurfenient. Theoretical arg uaegrts nave cir^cfled^^iourji. the sepaxainH 

rol«* of in-school and out-of-sssmoi yrecarseite of kcflcfel ~*l'eam±ng , btrr 



empx— 3r^l efforts have been hatq^rre^ \ny *SLateq\x*K:&£S % Qf crottMptiinn a»d 





op; ra^onaliza ti -on . From Projqp-; ^f^nn:.;-^^ of 
vjMcattonal (topcafcunity Survey *mn-!?hqfpTic mea^r^MBaitv ^- especially 
%5 :\&*<*r: schoc^ttased characpH? ~»t-4^ — has imarraig£d;, bkr the 
ass*sanen- of ecu*- -school : facr«^jp^ ^fflH±«d r Tmn^jlj- "^te 'iff 
of »p 4 d^;.4-^j^^-| or teacher ' ^ 

^T>a ifejgPSrte^ «re — their *kc*4-&ui& #e ^d^cjribed btdo^' — represent 

a rajflj: unfivarme ia the asses smfrrfljfr out-of-s|3nt>^ factors and their 

relaflMmBMyr to educational achievement For the first time a da*a base 
has b>#en {assembled which: a 1^ 




- representative, of all T:S*~ children enrolled 



pufclic schools, grades I trhrrough 6; 

. * 

ftilly adequate home-inte-vteew-based measur^aesit , 



family economic, demogratphdc^ and social cjn racreristics; and 
— M% the full range of staiaa&rrcEized achiev'emerr: i»st data. 



In this paper „ we have at^^fted a <||»cr*apt±ve exhifridimi of 3ome of * 
the main features of these ^pata* Accm#i«e sociaal betjehma^rks 'a^e ^ 



-difficult tc came by. ThUK, the relative precislottrdf z»»asureineirt «nd 

' .. . , , i \> \ * 



the representativeness of *fche .sHdipl^ de^oai t&W eaftiibitimu" 

In performing the ^abulat^mup anai asnafyfres isepajrted hffie, we hajre 



emphasised three, things: 



group perf^rmancja dlf f enarace ^fraamr ej a cn ts which 
arie free .of the scor^nf m»et2±t k of thie c esse s utfedj 
, - v . trends, or lacks ttesenf, fver grades; 

. . - ■ potential ami. actual diifierenfciSjs in pferfonnanc^ 

„» • , * 

'levels and profiles gwt tfest cumte^itsC 



In taking this approach we have enptept the re^tive:mgBEitude of 
such; group 'differences,- compai=ng rrogft fondly characrreristics 



(e~g* 9 poverty vs. paaent educatiotn effect** #r*M}es, -anc tests 

' • > & : . 

(e^gl, reading ^comprehension .vs. ma*raam**$±cs commutation V W^* haipe 
that this tasfcy^ll strengthen our grasp of ran important fdcts -which 
must precurse sound educational policies ■ 



L_l • TEE DATA, BASE 



- Tfrf* Sustaining Effects Study t carried out by System -Deyelopmetit Corporation, , 
included tag collection, of achievement teat data' from a large^ Representative 
sample of pupils in grades one through six. Data were^collected iri fall of/ 
1976 using tests of vocabulary, reading comprehension, mathematics concepts, 
and mathematics computation. Th^ sampling design ^nd procedures employed in 
this extensive data collection are described in Sustaining Effects Study - 

^Tecknical Report Number 1 (Hoepfner, Zagbrski .and Wellisch, 1977) . For a 

•* " ■ « ■■. . , . ^ ■ 

representative subsample of the same pupils ,; : Decima Research collected exten- 

sive, detailed "information on home background -atfd economic status. Together, 

»'♦/• •'• * \ . '. '• * ■ ■ ■> 

these background and achievement data can be used to answer important, 

questixons about, the. concbmmitants of academic achievement. -Findings concern- 

Ing tte relation of achievement to maternal education, poverty, and racial/ 

ethnic identification are/presented in this report. Trends -in these ' relation-. 



ships across .grade^ level cjan bpi charted, and the strength of* relationships can 
Vbe compared for' the^, different content areas tested.; In -the course of perfprmr 
~ analyses, or a enlevement tor ditxer£ 



ing analyses, of achievement for differ^fce subpopulations, i:he frequencies for 
the subpOpulat ions /themselves were* generated, and these are also reported.. All 



• tabulations <r^drted- are nationally representative. 

. ; . ; ; * ; ,'V . . * ' ' ' ' ' ' ' : ' ' :* 

n.2 ■ ' DESCRIBING- ACHIEVEMENT -DIFFERENCES /, ' . • 1--'., ; ^ / 

•' * %■*'.■ ,/ . , . • ■*•''-.' 

'■ - j;* ^v'' « ( . // ' "' i "' - fi-" * ' y 

Ofie of the major strengths of the' data base is the inclusion of 'different 

grade levels and different content : areas. m Unfortunately, different grades, 

arid different content areas required different test ins trtnpents. It is 

\ ; ; . • . , ; '. ; •'••'■'V-^ \\ ' '■ 

not; meaningful ft asfef whether an absolute" level of performance *on test 
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in one content area' is the . same as an absolute level of performance in* 
another area, or e^en on ' ^^i^ferent^j^-S'^ in -the sane area, except , under 
yeary special conditions v ) However, it is bofirh feasible and defe'irab'le' to . - 
compare the relative performance rff different groups on different tests. 
All:^pf the questions' addressed in this report ^h*- 0 * 1 involve ach'ieveaent can 
be framed in' tjiis way. For example, by dividing the sample at a given grade 
level into subgroups according to maternal education and asking about the ' ' 

'? ♦ : - - • V7 - ■ , - , " ' ■ 

relative performance o,f these groups on. a, test o£ reading comprehension, the 

■ -s' ■ - l v ' ' 

relation , of maternal education and readings comprehension at that, grade leyel 

* ', ' ' ' r- ■ ■ ' " " " 

is addressed. When the 'sataeytnalysis is done using a test, of e.g. , mathematics* 
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1 

low-maternal-education and- I 



computation, we can say 'whether the performance ofl xow-maternal-education ape 
high-m^ternal-education children is moire similar in reading cdnipjl&bension dr 

■ ■ - - '. . ' / •.. v ' ' ■ ' 

in mathematics computation, and thereby compare J;h6 strength of the relation- 
ships in these two content areas. 1 * 



! 



In 



order to make this kincl/of comparison, a method wis ndeded to express Ae v 

' ' ; ^ * - ; ■ 1 ■ * • :/ ' 

differences between distributions of achievement "for two groups which dftd not 

• ' J ' : v - • : ■ ' * ,<vv 

depend on the particular test used. The details of this method- are explained 

in a paper byj Thrash, Haertel, & Wiley . (1979) , but a\ summary is as followsu 

f. ' • ' / />' ' ' ' 

• . . ; • • ■ •* •../,. .... 

'•;.-■> * - v ^ " . - - 1 " . 

The achtavem^nt distribution for a given group on a given x est i% 
completely" described by a ljst giving the propottion af .the group scoring 1 
at below each successive score. That is t the list' gives the propottiom 
with a score of Q; the proportion. with a score of 0 or l; r the proportion 

. 7 W' ' : - : .'7 ; ' - > ' , ■ ; K ■ " ;; • • '7' 

flooring' 0; 1, or 2, etc. If a similar list* is constructed .for a M second 



group and the ssoBoess±ve values rv-xome list are pairea with the ccxrefponding 

values on the o+*mma: 9 Xhe resuBtife^ *et of pairs provides a descriprlaHt of 

the relative per±rrnnance of tb*e .i^M.groaips which does mot defend ar 

the scale=of the jrriginai zsst . Me this is done, a new 'scale nay-be 

ch osen to'make ta& dxs tribe rt lot" j2*P" one group normal with a mean of zerrc bp 

a' standard deviaxsPK of 1. Zheisi, i-Mifciaig this new scale, the mean and s»fanc"»'*r 

\" • * 

...'."^ * ' ... 

deviation for the aeecond *£tnop *ar* computed. We would refer to the fLxs* 
group as "the reference g rfa j| a J^t^ter second as the comparison groups I5re 
mean and standard if^rLat^a comf^d for the' comparison group using the 

■• • / " A' • # ' 

scale fixedf f or tte_ ref stf*nc« gfceup^ are called the relacive mean and 
> relative standard ireviati c oaa r and **o»e thex they provide a summary of the 
comparison group T £ Trrfrmmrr re: ^tive to the reference group which 
does not depend or ~±xe "particular, *»st used. Since the reference group's 

v .' ; "' ' >' . ■ " " • ' - ; 

Nnean was fixed a~ the ceomparisoox grout) mean is equal to the difference 
between the meats Sir th* two grJbpe., in ref erea?e-group standard dentations. 
Since the ref ere^^Mbotfifc's stanflerd deviation was fixed at 1, the oatoparisoa 
group standard dS^rtiorvt is equal to the ratio of the standard deviations 



1 A 

for the two grou^p Bie relative mean ' and Relative standard deflation 

riz6 the dSS^ftmc» in achievement for the two groups with /two »sily 



interpreted oumbes Far the analyses in.th^s report, ^/the reference $roup 
was always taken to^* the entire population/ It^ should be pointed ^buc 
Chat jphis procedure a«s not depend strongly on any assumptions of .hoVmaliity . 
A normal shapp is iipoMd Arbitrarily' on the reference group distrfbutxo^, 
and the mean ari&' scafidaxd deviation of the comparison group are used to 
.summarize' group differences, simply because means, and* standard deviations 
are familiar and readily interpretable distributional summaries. *■ 
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2 ■ MATERNAL EDUCATI ON BY BACE BY POVERT* B* ACHIEVEMENT 



r 



Thit* paper has three puxpof'^. First, tz- present some naiir findings of the 
anJtyses performed; ^second. *o provide trie-reader with access ro the detailed 
information in Tables 2.1 :anrough 2.6.; arsr thrnd, to illusnxate. the , statisti- 
cal jaethods employed >c<#a^ to aid other rssesr*iers in applying the same 
ne*thods. In the re»^ •? r ^| Br °^ this paper, a ^trs of questions are ansvered, 
concerning the relsr-^is poverty, matern^jjj^eRication, r^ce and achievement. 




Powerty and maternd^edwcMtoon reflect '"the economic and educational components 
ot socioeconomic sisraas. ~-$y tabulating ths^ two variables against racial/ 
e?hnic^identif icati-"^ and examining acheiv^%»ent patterns over celis and ^ 
across content area itand grades, the following questions are among those 
wteich can be addrc 



1. What are the relative magnitudes of the effects of maternal* 
education and poverty on achievement? 



2. Are the. effects of maternal education and poverty the 
dame for the three" racial/ ethnic groups? 



3* How do the effects of maternal education* and poverty 

-* •% 

.'<>,, ■ 

v differ, across content areas?^ * 

'*. 

A. To what extent are racial/ethnic differences in 
achievement eliminated *b,y controlling for poverty 
or maternal education? # " *\ 



e 



5. Do "the gaps is achievement between racial/ethnic grouips 

'■■.*". ♦ * 

'* increase with increasing grade ("Fanspread hypothesis'")? 

« . . : 

6. What is the distribution of maternal education among 
^5ree racial/ethnic groups, arad. among' j^o^r'and nonr-poar 
populations? 



r 



' ■ tir this section, each of these six questions will be treated in detail. 
- 3 It sVbtrid.be nested that the word '-'effecj^ is used in stating the** 
j questions' for the? sake of brevity ^mKclarity- Tfrese data do not p*rwit 

tests, of any causal hypotheses, and discussions of "the effect csf X on Y" 

^iould nop be taken to imply any#causdl connedtion- 

2.1 THE VARIABLES AND THE TABLES 

• r • \ ' ■ • t ' '* . 

The poverty, -race,. andNnaternal educational' Variables afe briefly dese-ribed 

below,. and tl>e achievement te§£s are listed. Tabulations of achievement by 

each of race, mother's edut^ation, and poverty, as well as tabulations of . 

achievement by each possible pair of these three effects are included in 

this section. * 



'Brief descriptions of t^ie vai^.a^les for this tab ulatio n 
are as follows: 

Maternal Education refers toNthe, educational level of^e 
woman in the household. * It is coded into three levels. 
The lowest ^.s^high schooj) dropout; £be second- is high 
school graduate or high school graduate plus some college; 
and the -Highest level iff college graduate. 

Race refers|To. racial/ethnic identification. The three 
levels are vjfiite nonHispatiic; black - nonHispariic; and 
Hispanic.. Persons of other races (asians, American Indians, 
•etc*) are excluded ftrom the tabulations involving race*. 



Poverty refers to iiixe J£575 Orshansky poverty definition. j 
On the basis of fanrtCy =cize and other characteristics, an / 
income cutoff is esifcaiiliashed, according to which each j 
'household is~ cj.ass iirL=^ trs —ei-ther pooir or non-poor. 



Achievement in eacir ax tfee four areas "Was measured using 
two different tests*. These were sucqessive levels of \ the 
CTBS form S tests fror dhat cxmtenf'ajrea, including the 
recommended level Jfior each grade (ag grade level) and the 
next lower level (below- grade level). The four content 
areas tested were ^ocubulary, Reading Comprehension, Math- 
ematics Concepts, r «aod Mathematics 'Computation. 



w 

The tables (Tables 2.1-2.6) all foljow the same, format. For each grade, 

ff-' * 

for each test, relative m^ns are presented for all subgroups. These 
relative means describe tree achievement of each subgroup relative to 
the total population. Successive grades are in adjacent columns tor 



facilitate inspection for trends across grades. At the end of the table, 
following the last tes^ p»ojx*rrions of- the population at each grade / 
.letfel in each subgroup are presented , along with the' weighted total' group 
size for that grade level. -The weighted total group size is simply tber 



sum of the weighty for^AU pupils included at that grade .level. Each 4 
Wight sum is approximately equal to the actual numifer of pupils tested at 

that grade level. A procedure for using* these da£a to approximate standard 

, • ^ • • ' v ' ' : * 

errors for", table fentries is described* in Appendix A. ' - A \ 

2.2 AT ^VS. BELOi) GRADE LEVEL TESTS 

• 7 * ' 

The at-grade-level and below-grade-level tests in each content area should 

• , \ 

theoretically give the same results. .Differences- between the at and. 




, :.. i 

below tests in the relative means; for a given^roup reflect^both the 

xandom variations which. would be expected fro^ one replication to .another 

and systematic differences between the content of the two <ests. Thus, 

* * - , 

comparing results according to the at- and bel^w-gra^e-level tests in a • 

given content j^rea gives some indication of 'the amount of error in the 
procedure. The discrepancy will be larger than would he-expected if the 
same test were given twice to the Same children, arid smaller than wduld 
be expected if the at and below tests were given to H two different samples 
of children. * . 

. • ' * ■ . ' '■ 

2.3 ANSWERING ■ THE QUESTIONS */ \ 

2.3.1 The Relative Magnl tude, Of ' Effects of Material' Education and r 

: • ^ ~~n : :_— . 

Poverty on Achievement l ' * 

• * 

The table for Woman's Education (Table 2.1) shows the relation' of maternal 
education .to^ achievement, as measured at six grade levels using eight 

9. 

'• • " ■ * t* 

tests at each level. Each individual nujnb^r for" one subgroup at one grade 
^on one test gives the difference between that subgroup 1 s performance and 
the whole Sampled performance, in^standard deviation units. *Thus, in the 
^woman's education table (Table 2.1^ on the first line in the first 
column the value -.580 ihdicates that on the bqlow-grade-level vocabulary 
test first graders whose mothers had not completed high-school scored > 
almost six tenths of a standaxg^ deviation below the mpan for all first 
graders tested. The first, problem ifif tb get a cfUick overview of all # 



thfese data, to summarize the inajfrftal -Education effect. 



-It* 
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As will generally be the c^se. wlpi these/data^ no consistent t.rerids across 
the six grades appear oi> first /inspection. Accordingly - t ^e mi^ght V e gin by 
taking .medians across grades^for, eachr of the eight tfests, These are 



summarized Ifelow: 



Below * At 



HS 



COLLEGE 



Vocabulary 
Reading- Comp. 
Math C6ntepts 
Math Comp. 




-.47 
-.27 



v Bielow *At* 

-15 .12 

,14 \ .Ill 



Below* At ' 



.14 
.09 



,12" 
.08* 



feu' 

.'j4 
55 
.49A 



•71 
'•59' 

* • 

:58 

.A3 



The medians tabled /in £his way show a faitfly clear pattern ojf effects. 

. ■*■».■.•**■ * 

The first point- to note is thgt the* below-grade-level^ tests show larger 

>« * • . ■* 

■ * ■ * * J ■ v *« ■ * f ' 

effects '(are further >from the mfean) at/\he <HS and" HS ltevels yhile th^ 



<4 



CBS 
Mith 



at grade 'level tests, .with the exception of Math .Compaction, show larger 
effect/ in the College -level. This pattern is not at all%urprising. * 
The bett6r«th£ match between the difficulty level k of the jte*st andVJihe 
ability level of the populati!^, the' higher the internal consistency 



reliability of,, the -measurement. Theyh 



the decree of "regression toward the mean." ] KR-21 reliabilities were 



igljer 



the reliability, the. lower 



consistently higher eta the at-gradeHLeveX tests ^iand lower pn phe below- 



ower pn 



grade-level tests for College, than for: the other two groups.. 



0 
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. f • -11- • • •'•«•: ■ • . . - 

.* . - .1 ■■■■ . •« 



« ■ ■ • » ■. • ^ " ■ r" 

> ■ *- ■ , V ) 1 ' 'i' • dp- ■■ " ? 

The qpcond point to ftote is that, effects are largejst fop Vocabulary , / 

. ; • * . . . ; ' • . ^ • V ( 

smaJJLa^t^fof mathematics computation, and intermediate ^oir^eading , % 7- 

comprehension and mathematics concepts. This, also makes sdnse. • The 

relation ;6f flStemal edi|catioi> tp achievement is largest in the area which would 



he expected to -be inos t influenced by home environment, smallest ^njthe 



area 



]3gga$t~ influenced by home environment," 'and intermediate . in ttie 
other two areas,. ■ "'v K ,.■ "„ 



'■■■*. ■ 



Finally, we may note that the effects are highly consistent,. Setting 
^side-na^^computationv tlie largest at?.-- below difference is only ;07 
standard delation units' (for vocabulary iik the College sample) 0 ^nd the 
: largest content, dif ference is^ .13 standard deviations (vocabulary vs. 
math concepts, at grade level, *■ College sample) . Average differences 
between the thrge^ levels of maternal education are much larger - 
roughly 1.55 standard deviation between dropout 3 and high school graduate, 
v ? T and .45 standard deviation between high -'school* gradua'te affid college 

/ graduate* ; ' '. . . : - 

^ • '. *'■ ■ * ' ' ■ * ' * ' * ' * *" ' ■"*"'" ' " ' * 

/ On the basis of this examination, we may take t"he reading comprehension 

- -below gx;ade level test as typical of the eight tests, and use the pedian 
V.. values for- that test to represent maternal education: . for high . 

school dropout,; .14 for high school graduate, y and «5A for college graduate. 



Turning to the table for poverty (Table 2.2), there again appears to be no 
strong trend over grade levels, so a table of medians- over grades may be 
constructed as before:. \ * 




- ' Poor 






-Ppor 


Below .! 


> At,. - 


Below 


'At 


-.64 


-.57 


.13 






-•51 


.12 


.ii 


-"159 . 


-.52 


. .12 


. .ii 


-.50 


-.40 ' 


.10 


.08 






f.. 





Vb^abulary 
* Reading Comp 
Math Concepts 
Math Comp. r 



Contrasts between the below- and at-grade-rlevel tests and comparison^ 
across the four content areas show the * same patterns as for maternal 
education. Between-stest differences are all very -small relative to the 
difference between poor and non-poor. ^Again choosing reading comprehension 
below as typical, representative means for poor, and non-poor groups are 
-,.59 and. .12, respectively.- * y 

It is now possible v to. compare the size of the effects of maternal education 
and poverty on achievement* The gap between high gchool dropout and h^gh 

school graduate is about ..61, the high school graduate - college graduate 

" ■ > *;_r . . ' - m , m ' ■ ."' ' *" • ■ 

gap is .A0> and the poor - non-poor gap is .71* Thus, the gap between 
the lowest and highest levels* of maternal education, .61 plus .40, is 

: , - •: . . . •.; J'.:-:. . ■ ' "... , • ' • ■ — - 

over 40 percent greater than the poCMP--^aion-^oor *gap, but the poor - 
non-poor gap exceeds both the dropout - high school gap and' the high 
school -college gap. 



-13- . :> 
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2.3.2 Effects of Maternal Education and Poverty Controlling for Race 



Using the tables for Womaii^s Education by Race, (Table 2.5) an&*for • 
Povefty by |a^£ (Table 2.6), effects of 'maternal (education, and poverty 

' ■ - • . .. " V " ■■ 4 v \ \ r< 

controlling for race can be calculated. Turning first to 'nktkrriarV 
education and selecting reading comprehension belov-grade leveil as - 
typical, the following are the medians over grades from the Woman's 
Education by Race Table. .. 





<HS 


HS 


^COLLEGE 


White 


-.24 


.26-- . 


.67 


Black . 


-.90 


-.56 ' 


-.08* 


Hispanic 


-.83 


-.28 





* Unstable due to small sample size. * 

Not controlling for. race, the dropout - high school graduate gap was .61. 
Gaps obtained for white, black, and Hispanic are .50, .34 and .55, which 
average .46. Thus, controlling for race reduced* the dropout - high school 
graduate gap by (.61 - .46)/. 61 = 25 percent. The corresponding figures . 
for the high school graduate - college graduate gap are .41, .48, and .05, 
averaging .31, again a reduction of roughly 25 percent, but the figures 
^for Hispanic college graduate should be used with caution, as sample 
sizes are quite smaUU 



• i. 



1 r j 



The median poor - non-poor gaps by race for reading comprehension belqw- 

grade-level are as follows: 

* ■ - ' . . • 

" - ■ - ••».- " 

/ Poor Non-Poor - " . 

.White "; -.29 --"^"23^ 

- Black -.87 -^50 '~ 

Hispanic -.92 -.52 ■ 



White,- Black, and Hispanic gaps are . 52, .37, £nd ;40, averaging .43, 
indicating a 40 percent, reduction from the uncontrolled gap' of-;;. 71 . 
standard deviation. 



In conclusion, when race is controlled the poor - non-poor gap is roughly 
equal to the dropout . - ; high .school graduate gap, about .4 standard 
deviation. The high school graduate - college graduate gap is smaller, * 

■ ■ ■« ■- v . - ' v : 

roughly .3 standard deviation. r y . . 



2.3.3 Differences in Maternal Education land Poverty Ef fects^ 



Across Content Areas 

\ - . ■ ■ ' : ' ■ - ■ \. ' '\ ' ;■" . - 

The tables of medians presented in section 2.3.1 may be used to examine ' 
content differences in; maternal education and poverty effects. For both 
internal education and poverty, small but systematic content differences 
appear. For maternal eduation, the drppout - college gaps for the>f our- 
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content areas were 1.16, 1.01, 1~.04, and .84 using , the below-grade-level 

.• -* » ■ ' v ■ 

■ . ■ ■ . o * *•'•* ■ 

tests, and 1.18, 1;13, 1.01, arid .70 using the at^grade-lefvel tests. 

. ' ■ • ■ ^ > ■ - - ' 

Averaging the below- and at-grade-level figures for each Content area, 

*.••"_■ - . * 

the effects for vocabulary, reading comprehension, toath concepts and 
math computation are 1.17, 1.02, 1.03, and .77 standard deviations, • 
respectively. Taking reading comprehension' as the base, maternal 
education effects are roughly 15 percent larger for vocabulary, 25 percent 
smaller for math computation, and of fequal size for ipath concepts. Cbrre^- 
ponding figures for poverty^eff ects in the four content areas are .74, .67, 

.67, and .54. Again taking reading comprehension as the base, poverty 

z ' ' . . . ' ■ , . ■ 

effects are roughly 10 percent larger for vocabulary, 20 percent smaller 

i" 

for mathematics computation, and df equal size for mathematics concepts. 
In conclusion, vocabulary is most strongly related to differences in, either 
poverty status or maternal education, and mathematics computation is least 
affected by such differences. Relative variation is somewhat greater with 
maternal education than with poverty. 



2.3.4 Race Differences Controlling for Poverty or Maternal Education 

The tables presented in section 2 • 3*2 provide information on race 

dif f erence^ controlled for maternal education and poverty. Medians across 

grades for each test for each race from Table 2.3 are presented below. Thes 



1 



show the'uncbntrolled race effect to wjiich^fche, controlled effects are to 
be compared. , * . 7 



WHITE 



BLACK 



HISPANIC 



Vocabulary 
Reading Comp^ 
Math Concepts 
Q Math Coikp.* 



Below 


At 


Below 


At 


Below 


.19 


.17 , t . 


^-.80 ; 


-.63 . 


-.'72 

-.eV 

^.67 


.18 

.17 


..16" 

:i6*; 


-.70 " 
-^68 


t.59 
-.61 


.14 


..12 


-.56 


-.43 


• -.35" 



, At 

-.65 
-*60 
-.62 
-.34 



The below- vs. at-grade-Ievel differences noted earlier ilso appear for 
race* For all > three racial/ ethnic groups, mean deviations arq larger for 
the below-grade-level tes|s in all four content areas. Differences between 
at-'an<J below7grade-level tests are smallest for |he white group, where 

' .. . * u , . ' '< ' ■ 

the at-grade-level test^ are most nearly of appropriate difficulty. 
Patterns of content differences for the racial/ethjjii/c groups are similar 

to those described earlier for groups defined by maternal education or 

r \ ■ '. ' ' + : . .. • ' 

poverty, except that some raace-by-content interaction is evident. Content' 

* • ■ f 

differences are smaller for the Vhite grbup and larger for the minority 

V •« • . 

groups. Overall, reading comprehension below-grade-level still appeals 
to bf an appropriate "typical" test fpr purposes of comparison. 



The uncontrolled racial/ethnic* gaps on the reading comprehension below- 
grade-level test are .88 (white - black) and .92 (white - Hispanic). 



• Corresponding gaps controlling f<^r^uiaternal eduation or poverty are as 
follows: » . ■ ■ j 



Mother dropout 

Mother HS graduate^ 

Mothej: College graduate 
Poor 



Non-poor 



Oj/erall 

V .; . 



White -Black ' White - Hispanic 

\ers- 

.82 



•v 



.75 

.88. 



.59 
.54 
.90 
.63 
.75 



.82 



Th> white - black gap among the poor is only two-thirds as large as the 
uncontrolled gap, and among the non-poor the^hite - black gap is roughly 
five-sixths of "the uncontrolled figure. This discrepancy may reflect the 
greater heterogeneity of income levels J.n the non-poor group; econpmic 
status is held more neaiiy constant by fixing poverty poor than by^ 
fixing poverty « non-poor. Controlling maternal education doqjs not affect 
the black - white gap as much. The mean black - white gap controlling 
for maternal education is v(. 66 + .82 + .75)/3 or .74, a reduction of 
(.88 - .74)7.88 or 16 percent over the uncontrolled figure. The 
corresponding reduction in the white - Hispanic gap when maternal 
education is controlled is 17 percent. Controlling for poverty status 
reduces the white - Black and white - Hispanic gaps by 26 percent and 



16 percent, respectively. 
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f . . - ■ 

: ■ ! - ' 
■■■!. . 

V . - • . 
" ' • "-• ■ 
2. 3, '5 Tfre, "Sanspread" Hypothe sis ' 



r No clear Bitterns across the six grade levels were noted in ajiy pfc^the ^ 

• if? s ■■■ -t . 1 • % * 

• tables discussed thus far. Tp probe the feffect of grade mote carefully, 

1 , /■' ^ I : ' . . . ■, 7V : 

jmedians across aj.1 eight tests at epeh grade level (seven tests fot grade 1) 



GRADE IV 



White .12 *14 

Black. -.40 -.55 

Hispanic v -.39 > * -.51 



Results 


were as follows: 






4 


5 


■ _6_ .'/ 


.19 


.18 


.19 


vl4 


-.68 


\^£2 


-.72 


-..63 


^-167^ 


-.6*4/ 


-.60 


-.67 


across 


the first 


three grade 


levels, 



but overall, the hypothesis ' that gaps between racial/ethnic group? should * 
increase with increasing grade level is not supported. The trend over grades. 
1-3 may be due in iRart to -.increasing reliability as older children are 
tested and to content^ 
grades. | 



tested and to contend discrepancies between grades -1 ^nd 2 and the later 



Ourfrbasic methodology for looking at; group differences can be thought of as 
focussing, on distributional "overlap 1 1 . If the median of one group's 
distribution, for example, is at (the 25th precentile of another. 1 s and this" 
is true in every grade, our procedures will find no grade-level incrjeasd -in 
the "gap" separating these groups. If the same test is given) at several 
grade levels, however, total variances at higher grade levels could be 

eric 




fQund to be larger -glgttve tA^those in lower grades. If this were the 
case, gaps between advantaged and disadvantaged groups, measured in the 
metric of the low^r giS^e\ distribution, could be found to increase even 1 
>tho*igfr the "oyerl^p^ between distributions did not change. HoweKret, 
under these circumstances, this .seeming increase in variance' could be 
eliminated by. a >grf^e transformation. '.' Only if the ' ("overlap'-) .indices 
of group differejfce used in this report alsp increased, ifrduld* such a . 1 
transformation not be able to remove the widening gap. Therefore, since 
test performance metrics o( at! ljinds are generally assumed to be abitrary 
and* consequent!' 1 subject to any. monotonic transformation, the truth of 
the "fan spread aypcrmesls . — at least in the elementary^grades — would 
seem to Mepend oi& the performance metric used. 

■ ■ \ - 

' " v ..... \ ' . 

2.3.6 TWtrtKistribution of Materna^ Education for Each Race and 

For Poor and No nr-poor 

- . . — - — » — * 

The last section of Tables 2.1 through 2.6 present proportions of the 
populations in each cell, for each grade level. These figures serve two 
purposes , First, results for small cells, are less stable than for larger 
cells, 50 knowing the proportion in each cell is important in judging the 
relative accuracy of values in the table. These cell sizes can in fact be 
used to compute the standard errors of table entries, as described in 
Appendix A. in addition to indicating the accuracy of^table entries, cell 
sizes are of interest in themselves. For most purposes, it should be 



x suffipien£ to inspect the proportions across the six grades to form an idea 
Of the relative sizes of different cells. However,, to illustrate the pro- 
cedure for recovering more information from these data, the rabies "below . 

i • 
m » 

were prepared, using the Roman's Education by^ace attd Womln'* Education by 
Poverty tables (Tables 2.-* and 2.5). 



... ^T>. 

Race , 

White 
Black 
Hispanic 
TOTAL 



<HS 



.200 
.069 
.051, 
.320 



MATERNAL EDUCATION 
HS 



.505 
-.062 
.016 
.583 



COLLEGE 

- .089 
:007 
.001 
,097 



TOTAL 

.794 
.138 
.068 
1.000 



Poverty- Status 

Poor .108 
Non-poor -211 

TOTAL .'319 ) 



MATERNAL EDUCATION 
<HS HS COLLEGE 



.054 
.529 

.583 



.004 
.094 

.098 



TOTAL 

.166 
.834 

1.000 



The values in these tables for individual cells were obtaine^by averaging 
across the six grade levels, weighting each grade according to its total 
weight. Marginals were then obtained by simply summing. Differences in the 
marginals for each level of maternal education are due to rounding. 



no ' 



The table^\ghow. clear relationships between maternal education" and each of 
race an J poverty. Only. . 200/. 794 - ^^percent of all Whites' mothers lack 
a high school, diploma, while the corresponding figures f%r BJack ajnd Hispanic 
are 50 percent arid 75 percent, respectively. Sixty-fiye percent and twenty- 
five percent df^e^poor and non-poor groups show matirhal education less 
than High school. Of mothers who are college graduates, .089/. 0^7 « 92 
percent are White, and 96 percent are non-"poor. * ^ I 



4. CONCLUSION ... » : * 




No important systematic (Ltffererices were found in patterns of 'achievement 

within grades 1 throug^, a*id differences for 'content areas were small. 

>' 

The "fanspread" pattern of increasing disparity between. White and minorit 

'. i " ^ 
achievement was not found. Effects were generally stronger in the higher 

grades and in the vocabulary content 'area, and weaker 'in the area of mathe- 

mj|tics computation, but the rank ordering of different groups was not found 

to vary systematically from grade to grade or from test to test. In two-way 

tables, the leverages for each row and column generally give a good picture 

of the entire cross-tabulation, For all achievement categories, levels of 

performance varied with racial/ethnic group, proportionately more minority 

pupils than White^ pupils having lower achievement. 

* * 

Comparing other effects to the gap between a maternal educational level of 
less than high school (i.e., dropout) and one of college graduation, the 
poverty effect was 70 percent and the White-minority gaps were .90 percent 



as large. When racial/ethnic grotrp is controlled, the maternal educ&tioh 

* ■ . ■*•«'■•" 

effect was reduced by 20 percent , while the poverty effect fell over 40 , 

percent, ^jhus within racial/ethnic groups the effect of maternal educa- 

' ' , / - , V ' ■ ' • :•' 

t ion is twice as great as the effect of poverty. , 7 ^ 



Yn our tfdew, the l&rge magnitude of the parental education effects,- in > 
comparison to both racial/ethnic and eaonbmic differences in achievement^, " 
has profound policy implicati4pr*S..for \ the evaluation* of^ educ'ationaj/programs. 
Clearly, the <^hort-term effects of such programs on ^Sucationai "achievement 

' '• . - • . ; - <\\ • 

are only a\part of their societal benefit. Longer-term impacts, , especially 
for future generations, need to be carefully weighed if^otal benefits are 



not 'to be. under valued 



■a 



Table 2« 1 Mean Achievement b^Mtjt^er's Education and^Grade (Eight Teats) 



. ( ^ ^ ■ Grade 

Mother 's Education. * 1* ^ - 3^ ; ' 



I , - * . 

Vocabulary Test Below ' ■ k 

Grade* Level J ^ ' — -"J 



Not High School Graduate -0.580 -0.£23^ -0^505 f -0.499 • -'0.521 -0.3B5 

High Sfchool Graduate 0*165 0..120 ' 0.131 ^ 0,! % 147 |0.i145 # 0.166 

'College Graduate „ * 0.659 " 0.615 0.447 0.716 . d.529 : o!t49 



A 



Vocab^larv^Test At ' «t * 
Gradfe Level . * , 

Not .High School Graduate -0.272 -0.579 " ^/458^ ^0.451' -0.515 -0.475. 

High £cJiool Graduate ^v- 0.069 0.115 0.121 0.124 0.142 0.132 

College Graduate 0.405 0.831 0.637 0.748 0.678 0.747 

i ». ■ * ■ 

Reading Comprehension Test - * 

Below Grade Level • * > * 

.i ^ 

^ot High School Graduate s -0.407 -0.338 -O^iiS -0.451 -0.494 -0.511 

High School Graduate 0.113 0.134 0.132 0.142 0.140 0.J39 

College Graduate 0.424 . 0.650 . 0.380 0.|610 0.467 0.719 



Reading Comprehension Test 
At Grade Level 



\ 



Not High School Graduate '-0.165 -0.456, " -0.396 -0.432 -0.478 -0.463. 

High School Graduate t 0;04l 0.091 0.103 0.129 0.142 Q.121 

College Graduate 0.274 0.758 0.583 0.674 0.581* [ 0.743 



/ ^ . - ■ • . 

Tabled. 1 Mean Achievement by Mother's. Education and Grade (Eight Tests) - cont'd 

~ T .a • ' ^ 



Grade c-, j 



^ Mother's Education M ' 2 «3 . ■ * 4 V~ 



' Math "Concepts Test ^- 
Below (Hade Level ' V. 



-Not High School Graduate m -0.528 -0.479 -0-388 -0.451 -0.518 -0.503 
High School Graduate A Q-145 0.117^ " 0.085: 0.129 0.137 0.153 

• College. Graduate ~ 0.535 0.515 0.608 Q.596 0.456 0.560 



. .. ■ . j , 



Ha£h Concepts TeSt 
At Gjade Level* - 



•Not High School Graduate' - -0.377 ' -0.419 -6.444 ' ^L'429. -0.489 -0.421 

High $chool Graduate 0.116 tkj095 0.112 ^123 Q.145 * 0.115 

College Graduate ^ 0.377', 0.529 0.582 0.658 0.579 0.638 

s . • ' .-■ . , / vY ; 

4iath Cdmputation Test i ' # * 

v Below! Grade Level ' ♦ ; ^ 

Not High School Graduate * -0.376 -0.332 -0.337 -6.374 V0.349 

High School Graduate 0.081 0.078 0.088 0.096 0.094 

College Graduate 0.492 0.464 I 0.582 ^0.429 0*511 




Math Computation Test 
At Grade Level . 

Not High School Graduate -0.245 -0.328 -0.224 6 -0.275 -0.399 -0.259 

High School Graduate 0.077 0.073 0.034 0.090 0.111 - 0.650 

College^ Graduate 0.252 0.4^3 0.435 6.357 0'.531 0.547 



Proportion in Each " • • '\ . ' V . 

Group, by Grade s . \ ■ . * ■ 

Not High School Graduate 0.282 " 6.27vk 0.295 . 0.312 v 0.301 0.294 

• " - • / ■ - • .. 

High School Graduate 0.606 0/600 / Q.592 0.591 0.592", JO. 617 

* • College Graduate. -'0.110. 0.123- f 0.ll4 • Q. 097 > 6.107 O.S)89 

•V r ' '.- ^ ■ - - • ;.. ..... 

'.' r . Total Weight for Each Grade . 2^00*006 204(9.089 2075. 745> 1953.464 1936.687 2346.341 

. . f / : . . ■ \ : ' • " , • ' > . . - ' ; .V - . v. ; - - . ■ . : " 

- ^ ' : . ■ , :, v ..- . • , - ; , 4 ' 

CD iHQTE: A space indicates only the at^jgtade-level math compute ion . test # 

Lj^fe^ p ya8; :: .afl^9U tired' ^t- grade 1. . <~X) V V r " * " 



Table 2.2 -Mean Achievement by Poverty Status and Grade (EighjtT Tfests) * 



Grade 



Reading Comprehension Test 
1 At' Grade Level ' 



Poverty Status . K l ^ 2 

Vocabulary Test Below * ' , i 

Gradf Level ) ; ■ * -. " : • \ '■ 

Poor ; - ~ T v * w -0.648 -0.601 -0.759 \ J -0;63Z - r t).T628 ~Qv665- 

Nbn-poor y . ; " . . 0.131 0.120 " 0:>57 6.144/ ^fl2f2 \ : £.116 

•^i';- : *•■ \ % . - J ' .. ' - v'V :•■ ' : V- y - J "*'' '- 

Vocabulary Test At v ^'^7'.: *■ , w ' * : • .'■ ^ ' T : ■ ; ?: - ' ■ 

Grade Level - • > * f " v ' 

Poor -0;229 -0.668' -0.586 -0.552 -0.595 -0.533 

» Non-poor 0.049 0.137 0.134 D.129 0.121 " 0.099 



Reading CompyWhens ion Test 
Below Grade Lpvel 

Poor., -0.571 -0.606-0.651 -0.556 -0.604 -0.560 

^on-poor ; 0.116 0.124 * 0.152^ ' 0.127 < 



0.119 - * 0^098 



Poor ' // ■ ■ -0.160 -r0.471 -0.549 -0.484 -0.531 -0.540- 

Non-poor . # * ' 0.033 0.106 0.^29 0.112 0.108 0.098 

Math Concepts Test Below .' \ ' 

.Grade Level ^ ^ 

'4- 7 : - " „ • • 

Poor ^ * -0.608 -0.570. -0.558 '-0.649 * -0.621 • -0.576 

Non-poor « 0.116 6.118 0.123 0.140 ' 0.112 0.101 

Math Concepts Test 

At Gijade Level "* , " ■ 

Poor; . .. . -0.422 40.489 -0.675 -0.508 -0.556 4o.530 

Non-poor .i . < - , 0.08^ .0.101 0.145 0.115 . 0.110 0.096 



■ , ■ . . . . -26- ■ 

table 2^ 2 Mean Achievement by Poverty Status and Grade (Eight Tests) - cont'd 

- ■/' ' . Grade ' 

Poverty Status . 1 2 - 3 r ~4~ 5 , 



Math ^Computation Test 
Below Grade Level- 



„ Poor . ' .. ,.._;* • -0,509 -0.521 -0.502 ■> -0.489 -0.429 

Non-poor ' ■ V: 1 . 0.102 0.117* ^0.113 0.085 0.076 

- "■ ' '. * - ' .-V .. .. . • 

Math Computation Test % T , % * ^ 

0kt Grade Leyel \ ■ ■, 

Poor ly . rO.292 < -6.391 -Q.407 > -0.329 -0.426 -0.402 

* ■- ■ . * , ... ■ 5 : -• -r '■ \ '■ # .. ■ .J* *■ 

"Non-poor * ■■ r 0.059 .0.080 ' 0.092 0.075' 0.086 0.073 



Proportion in Each Groiip , - 

by ^GradB ' V" ' ■ .-■ / • - '. 

Poor . \ * ,0.164 ^ 0.170c 0^181,- 0.182 0.164 . 0.148 

Non-poor 0.8,36 ■ 0.830 0.819' 0.818 0.836 0.852 

Total Wcrf.gh£for~Eac^f Grade 2719.648 2400.913 2450.1^7 2318.899* 2313.112 2704.318 



'NOTE: A blank space indicates only- 'the at-grade-level math computation, test 
was administered' at grade 1. . 



or 
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Table 2.3 Mean Achievement by Racial/Ethnic Group and Grade (Eighth Tests) 



Racial/Ethnic 

~ "* 7" 

Vocabulary Test Below 
-Grade Level 

White 

Black ' - " \ m ' 

Hispanic 

Vocabulary Test. At 

* Gi^ade Level ' ^ 

Whitfe 
Black 

Hispanic "„ \ 

. Reading Comprehension Test 
Beldw 6rade Level 

• -- — 4. 

White • v 

Black / 

Hispanic 



Grade 



0.182 
-0.659 
-0.\?0 



0.073 
-0.196 
-0.310 



0.132 
-0.48 
-0.58 



0.165 
-0.571 
-0:494 



0.173 
-0.647 
-0.656 



0.171 
.-0.605 
-0,628 



0.216 
-0.870 
-0.922 



0.200 
-0.694 
-0.700 



0^212 
-0.754 
-0..793 



0.216 
-0.795 
-0.729 



0.184 
-0.616 
-0.657 



.0.189 
-0.655 



0.195 
-0.797 
-0.716 



. 0.192 
-0.731 
-0.-608 



0.188 
-0.750 



0.171 
-0.804. 
-<Ug71 

t 



0.135 
-0.596 
-0.650 



-0.645 . -0.571 



0.i58 
-0.752 
-0.762 



-Reading Comprehension Test. 
At Grade Level 

\ White . 0.040 0.136 0.185 

Black. % - ; -6.062 -0.446 -• "-0.610 

Hispanic j -0.270 -0.501 -0.635 



0.173 
-0. 564 
-0.643 



, 0.186 
-0.703 
-0.583 



V." 
0.141 

-0.665 

-0.619 



9 

ERIC 
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Table 2,3 _ Mean^Achievement :,: fey -Racial/Ethnic Group and Grade (Eight Tests) — cont \d - 



Racial/Ethnic 

-Math Concepts Test 
Below Grade Level 

White # 40 
Black 

Hispanic ' * - 



Math Concepts Test 
At Grade, Level 



0.174 
-0.622 



-0.556 



GradeX 



/ 0.155 
-0.642 
-0.514 



4 




0.191. 
-0.709 
-0.725 



0.180 
-0.788 
-0.646 



0.149 
-0.745 
-0.685 



\ 



White 
Black 
Hispanic 



0.116 
-0. 399 
-0.389 



C\l40 
-0.548 
-0.486 



0.213 
-0.793 

-0.804 



0.177 
-0.629 
-0.605 



0.187 
-0.704 
-0.629 



0.133 
-0.596 
-0.698 



Math Computation Test 
Below Grade Level 



i 



White 
Black 
Hispanic 

* • ■ 

- Math Computation Test 
At Grade Level 

White *.. 

Black 

Hispanic 



0.086 
-6.314 
-0.251 



0.137 
-0.559 
-0^5 



0.114 
-0.491 
-0.282 



0.163 
-0.631, 
-0.511 



0.132 
-0.507 
-0.391 



0.135 
-0.560 
-0.335" 



0.099 
-0.34V 
-0.365 



0.130 
-0.591 
-0.2*2 



0.134 
-0.504 
-0.445 



0.092 
-0.502 
-0.349 



0.075 
-0.376 
-0.312 , 



Proportion in Each Group, 
by Grade 

White 

Black . 



Hispanic 



0.775 
0.151 
0.074 



0.793 
0.138 
0.069 



0.786 
0.143 
0.071 



.0.784 
0.145 
0.071 .f 



0.787 
0.154 
0.060 



0.829 
6.112 
0.059 



Total Weight for Each Grade 2696.138 2411.270 2447.269 2311.785 2302^719 2713.648 



NOTE: A blank space indicates only the at-grade-level math computation test 
FRir W8S admlnl8tered fl t grade 1. o nutation tesc 



Table 2.4 -, _ Mean -Achievem ent -by-Tfo ther- 1 s Ed uc ation y - Pover ty St atus ^ and 
(Eight Test?)" • . * . ~. ~ * 



Grade 



a Ed 



Poverty: Status 



Vocabulary Test Below 
Grade Level . 



Not High School 
Graduate 



High School 
Graduate 



College ' 
Graduate 



Poor 
Nonpoor 

Poor 
Nonpoor 

Poor 
Nonpoor 



-0.800 
-0/407 

-0,342 
0.239 

-0.493 
0.768 



Grade 



-0.755 
-0.379 

-0.363 
0.191 

0.290 
0.652 



-0.978 
t0.246 

-0.419 
6.222 

0.530 
0.525 



-0.844 
-0.343 

-0.250 
0.237 

0.736 
0.816 



-0.802 
-0.356 

-0.332 
0.223 

-0.355 
0.623 



-0.842 
-0.450 

-0.391 

p 

0.238 
' 0.792 



Vocabulary Test At 
Grade Level 

Not High School 
Graduate 



Graduate 

- ' / • 

High School 
'Graduate 



College 
Graduate 



Poor 
Nonpoor t 

' Nonpoor 



-0.281 
-0.241 

-0.099 
0.102 



-0 .813 
-0.424 

-0.472 



t 

-0.746 -0.727 
-0.307 -0.319 



-0.371. 

6.20&' 



-0.225 
0.2jf4 



-Q.767 
-0.368 

-0/275 
0*2?0 



>pr^. ,*,!.> * - : V- ^ °-4#P^ '0f?d8-g J 0.850' -d.432' 
mpdor^V ■• '"■ ' 0.42,9 ^88^*- fej^ >-V ' ■ ■; o;7.40 

NOTE: A dash (-) indicates insufficient sample size tib > v estimate mean achievement. 



-0.660 
-0. 367 

-0.334 

^goa93 

0.610 ' 
0.792 



■ \ ■ 
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^Table_2.4 Mean Achievement^J>y— Mother! s -Education^- Poverty - S ta-tus > _ and 
Grade (Bight Tests) - contM 



Grade 



Mother's Ed . 


Poverty Status 


1 


2 


3 


4 


.. 5 


6 


Reading .Comprehension Test 


<• " T 












Below Grade Level 


/ 

s 














Sot High School 


Poor 


-0.695 


-0.811 


-0.83?. 


-0.712 


-0.786 ' 


-0.727 


Graduate" 


Nonpoor 


•=0,255 


-0^404 


1 -0. 227 


-0.328 


-0.327 


-0.397 


High School 


Poor 


-0.281 


-0.297 


-0.383 


-0.219 


-0.315 


-0.343" 


Graduate 


Nonpoor 


0.189 


0.214 


0.235 


0.222 


0.221 


0.203 


College f * 


Poor 


0.133 


0.251 


* 0.394 


0.196 


0.057 


1.045 


Graduate 


Nonpoor 


0.441 •-■» 


0.737 


0.483^ 


0.714 


0.545 


0.757 



Reading Comprehension Test 
At Grade Level 



Not High School 


Poor * 


-0.188 


-0.570 


-0.665 


-0. 


629 


Graduate 
t 




-0.130 


-0.351 








Nonpoor „■ 


-0.250 


-0. 


331 


High School 


Poor 


-0.024* 


-0.317 


-0.403 


-0. 


199 


Graduate. : 














Nonpoor 


0.060 


0.150 


Cf.185 


0. 


195 


College 


Poor 


-0.123 


0.648 


0.682 


*0. 


364 


Graduate 


Nonpoor 


0.237 


0.821 ^ 


0.691 


0. 


788 



-0.681 
^0.355 

-0.270\ 
0.217 

-0.332 
0.634 



-0.665 
-0.367 

-0.364 
0.191 

1.087 
0.783 
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Table 2.4 Mean Achievement by Mother's Education, Poverty Status, and 
'. ■ ^ Grade (Eight -Tests) -cont'd 

/ .. ' -Grade ... - 

Mother's Ed Poverty\Status J 1 2 3 



Math Concepts Test 
|^ Below Grade Level 



Not High School 


Poor 


-0.762 


-0.695 


-0.715 


-0.857 


-0.818 


-0.731 


Graduate 


















Nonpoor 


-0.368 


-0.375 


-0.228 


-0.283 


-0.354 


-0.383 


High School • 


Poor * 


-0.299 


-0.388 


-0^316 


-0.256 


-0.310 


-0.342 


Graduate 


. Nonpoor. 












0.213 


0.204 


0.164 


0.218 


0.214 


0.218 


College 


Poor 


-0.936 


0.121 


0.500 


0.056 


-0.183 


0.721 


Graduate 






0.563 








Nonpoor . \ 


0.582" . 


0.688 


0.682 


0.556 


0.598 



Math Concepts ""Test * 
At Grade- Level 

Not High School Poor -0.478 "-0:600 -0.859 -0.664 -0.714 -0.626 

Graduate ' • 

.Nonpoor v -0.274 T 0.301 -0.243 .-0.310 -0.342 «-0.326 

High School Poor .' -0.309 . -0.356 "-0.426 -0.233 -0.279 -0.461 

Graduate _ . . • „• ' 

_ . Nonpoor 0.165 0.153 0.206 0.193 0.211 0.190 

College Poor - 0.397 -*0.859 0.342 -0.329 0.806 

"Graduate ■ * „ •'„,,,* 

Nonpoor 0.416 ^ 0.575 0.653 0.741 0.618 0.663 

• ' •' > • ■ ■ ' ' ' 

NOTE: A dash (-) indicates insufficiefft sample size, to estimate mean achievement 
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Table 2.4 Mean Achievement by Mother's Education,. Poverty Status, and 
. Grade (Eight Tests) - cont'd • 



7" 



Mother's Ed 



Poverty Status 



Grade 



Math Computation Test 
Below Grade Level 



Not High School Poor 

Graduate „ 

Nonpoor 



-0.599 
-0.285 



-0.663 
-0.168 



-0.631 
-0.207 



-0.601 
-0.228 



-0.480 
-0.269 



High School 
Graduate 



Poor 
Nonpoor 



-0.418 -0.348 -0.255 -0.287. -0.400 
0.159 0.149. 0*158 0.139 0.151 



College 
Graduate 



Poor 
Nonpoor 



0.449 
0.533 



0.466 
0.563 



-0.186 
0.701 



0.028 
0'.473 



0. 752 v 
0.513 



Math Computation Test 
At 1 Grade Level . 



- / . 



Not High School Poor 
Graduate.' 



Nonpoor 



-0.320 -0.452 -0.468 -0.44l . -0-519 -0.455 
-0.195-0.258 -0.122 -0.196 -0.311 ^-0.163 



High School 
Graduate 



Poor 
Nonpoor 



-0.208< 
0.119 



-0.358 
0.131 



-0. 
0.105 



-0.158 
^0.136 



-0.263 
0.172 



-0.367 
0.099 



College ' 
" Graduate 



Poor 
Nonpoor 



-0.203 
0.280 



0.414 
0.462 



0.044 
0.503 



0.251 
0.427 



-0.112 
0.550 



0.570 



NOTE: A blank space indicates only the at-grade'-level math computation test was 
administered at grade 1. - 

A dash f*-) indicates insufficient sample size to estimate mean achievement. 

f ' , 
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Table 2.4 Mean Achievement by Mother's Education, Poverty Status, and 
Grade (Eight Tests) - cont'd 



Mother's Ed 



Poverty Status 



Grade 



Proportion in Each Group, 
by Grade 

No High School Poor 

Graduate „ 

Nonpoor 



High School 
Graduate 



Poor 
Nonpoor 



0.110 
0.204 

0-051 
0.534 



0.104 * 

0.191 

■ * 

0.059 . 
0.532 



0.116 
0.204 

0.056 
0.522 



0.116 
0.222 

0.061 
0.512 



0.105 
0.227 

/ 

0.053 
0.517 



0.100 
0.220 

0.045 
0.551 



College . 
Graduate 



Poor 
Nonpoor 



0.002 
0.099 



0.006 
0.108 



0.005 
0.096 



0.603 
0.085 



0.003 
0.095 



0.002 
0.082 



• Total Weight for Each Grade 



2618.439 



2332.835 2375.737 2245.256 2241.590 2604.52 
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Table" : 2.5 Mean Achievement by Mother's Education, Racial/Ethnic Group 
" ~ \ and Grade (Eight Tests) . - 



Grade 



Mother's Education Racial/Ethnic 


1 


2 


3- 


4 


5 


i 




Vocabulary Test ' 


a 

\ 


- 
















Below Grade Level 


- • 


















Not a High School 


White ■ 


-0.397 


-0.356 


-o. 


181 


-0.240 


-0.244 


-0. 


360 


Graduate 


Black 


-0.930 


-0.778 


-1. 


042 


-0.975 


-0.945 


-1. 


053 




Hispanic / 

r . 


• -0.529 


. -0.782 

A 


-1. 


015 


-0.905 v 


-0.911 

• 


-1. 


034 


High School jf 


White m 


0.289 


\ • 

. 0.196 


•0: 


279 


0.297 


0.282 


0. 


287 


Graduate 


Black 


-0.474 


-0.253 


-0. 


760 


-0. 634 


-0.649 


-0. 


626 




Hispanic 


-6.191 


-0.205 


-0. 


781 


-0.344 


-0.023 


-0. 


365 


College Graduate 


White 


0.855 


0. o97 


0. 


582 


0.908" 


0.620 


0. 


828 




Bla^c 
-Hispanic 


0.072 
0.419 


-0.092 


0, 
0. 


120 
046 


0.032 
0.382 


-0.483 - 
-0.110 


0. 

* * 


116 



Vocabulary Test 
At Grade Level 



Mot a High Scho61 White, 
Graduate * p 



Black 
Hispanic 



-0.217 
-0.310 
? • -0.314 



-0.393 
-0.845* 
-0.856 



-0.234 
-0.828 
-0.774 



-0*283 
-rO.756 
-0.709 



-0.275; 
70.892 
-0.801 



-0.338 
-0.733 
-0.730 



High School 
Graduate" 



White 
Black 
Hispanic 



0.126 
-0.122 
-0.303 



0.233 
-0.539 
-0.187 



0.274 
-0.619 
-0.617 



^0.260 
-0. 486 
-0.562 



0.281 
-0,587 
0.005 



0.237 
-0.513 
-0.395 



College Graduate 



White 
Black 
Hispanic 



0.456 
,0.109 
-0.093 



-0.948 
-0.209 



0.775 
0.335 
0.242 



0.954 
-0. 065 
-0.124 



0.776 
-0.298 
0.472 



0.818 
0.180 



NOTE: \ A dash .'(-) indicates insufficient, sample, size to estimate mean achievement. 
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Table 2,5 Mean Achievement by Mother's Education, Racial/Ethnic Group 
_and JSrade '(Eight Tests) -coht A- — - - - - ~ — ~ 



^Mother's Education Racial/Ethnic 
: 



Grade* 



2. 



J: 



Reading Comprehension Test 
3elow Grade Level 



Not a High School White 
Graduate 



Black 
Hispanic 



-0.232 
-0.755 
-0.570 



-0.340 
-0.922 
-0.841 



-0.147 
-0.879 
-0^896 



-0.248 
-0.791 
-0.764 



-0.240 
-0.917 
-»D.758 



-0.306 
-0.923 
-0.938 



High School 
Graduate 



White 
Black 
Hispanic 



College Graduate White 
' Black 
• Hispanic 



0.253 
-0.476 
-r0.410 

0.463 
0.216 
-0.374 



0.252 
-0.389 
-0.10*7 

0.790 
-6.078 



0.284 
-0.686 

0.507 



0.273 
-0.508 
-0*318 

0. 809 
-0.104 
-0.089 



0.280 
-ol 603 
-0.014 

6. 553 
-0.268 



0.253 
-0.637 
-0.246 

0.801 
0.021 



Reading Comprehension Test 
At Grade. Level {■ " • 



Not a High School White 

Graduate , 
Black 



High School 
Graduate 



Hispanic 

White 
Black 
Hispanic 



-0.109 
-0.132 
-0.318 

0.064 
0.004 
-0.086 



-0.349 
-0.574 
-0.562 

0.188 
-0.385 
-0.295 



* -0. 194 
-0. 681 
-0.712 

0.243 
-0.593 
-0.484 



-0.271 
-0. 656 
-0.725 

0.252 
-0.493 
-0.488 



-0.260 
-0.824 
-0.729 

0.285 
-0.590 
-0.142 



-0.310 
-0.868 
-0.699 

0.230 
-0.525 
-0.304 



College Graduate 



Whi^e " 

Black 

Hispanic 



0.270 
-0.040 



0.886 
0.003 



0.728 
0.432 
0.116 



0.878 
-0. 049 



0.671 
>0 
)21 

> 



-0.151 

-o.pj 



0.815 
0.281 



NOTE; A dash /-) indicates insufficient sample sise -to estimate mean achievement. 



Table 2.5 Mean Achievement ."by Mother's Education, Racial/Ethnic Group 
V . and Grade (Eight Tests) - cont'd \ 



Mother's Education Hacial/Ethriic . 



Grade 



J* 



Math Concepts Test 
Below Grade Level 



Not a High School White 
Graduate 



Black 
Hispdnic 



-0.346' -0.299 -0.173 -0.243 -0.267. -0.325 
-0:80£ -0.839 -0.759 -0.824 -p. 939 -0.920 
-0.661. -0.746 -0.787 -0.895 -0.882 -0:806 



Higfi School 
Graduate 



White 
Black 
Hispanic 



0.278- 
-0.529 
-0.337 



0.225 
-0.480 
0.043 



0.209 
-0.543 
-0.539 



0.270 
-0.632 
-0.316 



0.280 
-0.656 
-0.013 



0.267 
-0.602 
-0.319 



College Graduate 



White 
Black 
Hispanic 



0.631 
0.034 
-0.029 




0.752 
0.063 
-0.093 



0.538 
-0.404 



0.626 
0.017 



Math Concepts Xest 
At Grade Level 



; '"V 



Not a High School White 
Graduate 



High School 
Graduate 



Black . 
Hispanic 

White 
Black 
Hispanic 



-0.244 
-0.547 
-0.443 

0.196 
-0.321 
-0.319 



-0.241 
-0.700 
-0. 658 

0.180 
-0.432 
-0.104 



-0".171 
-0.916 
-0.911 
# 

• 0.275 
T 0. 718 
-0.690. 



-0.219 
-0. 786 

-0.716 

/*- 

0.241 
-0.508 
-0.366 



-0.280 
-0.745 
-0.778 

0.288 
-0.660 
-0.128 



-0.264 

-0.811 

0.217 
-0.510 
-0.299 



College Graduate 



White 
Black 
Hispanic 



0.469 
-0.103 
0.179 



0.641 
-0.280 



0.696 
0.196 



0.797 
0.194 



f 



0.676 
-0.473 
0.248 



,0.695 
0.171 



NOTE: A dash (-) indicates insufficient sample size to estimate mean achievement, 
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Table 2.5 Mean Achievement by Mother's Education, Racjial/Ethnitf Group- 
Jj. and^Grade (Eight Tests) cont ! d - -■• - -= 

/.-.*■ •* • . i . } - . 



Mother's Education Racial/Ethnic 



Grade' 



Mat'h Computation Test 
Below Grade Level 



7 ) 



Not a High School White 
Graduate 



Black 
Hispanic 



-0.199 
-0.799 
-0.612 



-0.139 
-tO. 707 
-0.604 



-0.224 
-0.658 
-0.410 



-0.196 
-0.740 
-0.380 



.-0.255 
-0.632 
-0.372 



High School 
Graduate 



White 
Black 
Hispanic 



College Graduate Whl t e 

Black 
, . Hispanic 



0.170 
-0.409 
0.035' 



0.595 
-0.160 



0.197 
-0.577 
-0.250 

0.588 
0.311 
0.079 



0.194 
-0. 491 
-0.195 

0.751 
-0. 031 
0.410 



0.184 
-0.420 
-0. 119 

0.509 
X6.477 
0.241 



0.168 
-0.414 
-0.185 

0.532 
0.233 



Math Computation Test 
• At Grade Xeyel . • 

/ 

Not a High/School White 

Graduate , 
/ Black 

Hispanic 



High School 
Graduate 



White 
Black 
Hispanic 



-0.158 
-0.391 
-0.323 

0.143 
-0.254 
-0.081 



-0:217 
-0.631 
-0.370 

0.160 
-0.436 
-0.095 



-0.081 

-0.545~ 

-0.428 

0.141 
-0.480 

-0.220 



-0.189 
-0. 459 

-0.366 

s- 

-0.164 
-0.228 
-0.521 



-0.251 
-0.621 
-0.532 

0.207 
-0.355 
-0.166 



-0.196 
-<f.433 
-0*. 334 

0.110 
-0.357 
-0.141 



College Graduate 



White 
Black 
Hispanic 



0.336 
-0.242 



0.520 
-0.143 



0.536 
0.057 
-0.534 



0.474 
0.052 
-0.170 



0.621 
-0.546 
-0.153 



0.579 
0.373 



NOTE: A blank space indicates only- the at-grade-level math computation test 
was .administered at grade 1. 



A dash (—) indicates' insufficient sample size to estimate mean achievement . 
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Table 2.5 Mean Achievement by Mother's Education, Racial/Ethnic Group- " # 
and Grade (Bight Tests)* - cont'd _ aJ 



Hi 



Mother's Education Racial/Ethnic 



Proportion in Each Group, 



by Grade 



Not a Higl^ School White 
Graduate 



High School 
Graduate 



Black ' 
Hispanic 

White 
Black 
Hispanic 



College Graduate White 

■•• • * 

■ ' ' Black 



Hispanic 



Total Weight For Each Grade' 



0.001 



2618'; 439 2332y834 v^375.735 2245.257 2241.590 2604.52 



0.001 



Grades 



0.003 



0.002 



0.001 



1 


2 


3 




5 


6 


>* \ 

. T 


• 












i 


/ 






* 


0.189 


0.185 


>' 0.193 


. 0.207 


0.208 


0.221 


0.071 


0.060" 


0.073 


. 0.080 - 


0.075 


• 0*054 


( 0.054 


0.049 


0.055 


0. 052 


■ -0.049- 


0.044 


0.502 


0.508 


0.500 ; 


Qi4,99 ' 


0.491 


0.529 


0.066 


0.065 


0.063 


0.057 


0.068 


6.P51 


0.018 


0.018 


0.016 ' 


0.017 


0.011 


0.016 


0.089 


0.104 


t 

0.092 


0.079 


"0.090 


, 0.079 


0.010 


0.005 


0.006 


0*. 008 


0.007 


' 0.004 



0.0002 



( 



FRir 



40 



-39- 



Table 2.6 Mean Achievement by Poverty. Status , Race , and Grade (Eight Tests) 



Grade 



; Poverty Status 


Rape): 


- 1 


2 


3" 


4 


5 


6 V 


• • ■ ■ j . ■ ■■ 

' Y v/ Vpcabulary testy Below 
- ; (Grade Level * 




'•>' 


a V 


* ■. 

i \ 






Poor 


• White 


-0.497 


. -0.425 


-0.331 


—0.252 


-0.261 


-0.334 




• Black 


— U.070 


-O.o/l „ 


-1. 107 


-0; 954 


-0. 945 


-1.083 




Hispanic 


-0.487 


-0.947 




-0 914 o 


U«7J/ ( 




: Nonpoor 

° ■/■'.''' 


White 


0.246 


0.188. 


Q.273 


0.271 


0.238 


0T221 




Black 


n coo <s 


-0.308 


-0.679 


-0. 639 


-0. 660 


-0.579 


»* 0 ■ ■ 


Hispanic 

T « 


-0.386 


-0.426 


-0.742 ' 


-0. 626 » 


-0.629 


-0.802 


\ 9 Vocsrfulary Tgst 
Grade Level . 


' > ' I- • 

At ; '/ ■ ' ■ 




i 

• 










Poor . 


. White . : 


-0.230 


-0.445 ,• 


-0.'294 


-0.268 


-0.286 * 


-0.335 




Black 


-0.177 


-0.817 


-0.832 


-0.784 


-0.864 


-Q.803 




Hispanic 


t0.364 


-0.983 


-•0/82Q " 


-0.746 

'v ■ 


-0.824 


-0.673 


* Nonpoor 


White 


t).109 .• 


0.239 

* 


0.261 


0.239 


0.241 


, 0.183 


.' * ■ * 


Black 


-0.234 


-0.508 


-0.579 


-0.467 


-0.618 


-0.410 


\ m ■ ' ■ ' . 


Hispanic 


. -0.293 


-0.493 


-0.618 


✓"-0.600 


-0.,533 


-0.621 



.-■9 

X • 
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Table 2.6 Mean Achievement by Poverty Status, Race, and Grade (Eight Testp) - cont'd 



Grade 



Poverty Status 


Race 


1 


2 


3 


4 


5 


6 . 


* ■ ~ ■ ■. 

' ■ 

Reading Comprehension Test 


* 


> 










Below Grade Level 
* 






. i ■ ' 








* 


Poor- ^ 


White 


-0.340 


-0.357 


-0.309* 


-0.192, 


-a. 279 \ 


-.227 




^lack 


-0.789 


-0.743 

• 


-0.922 


-0.839 


-0.899 


-.978 




Hispanic 


-0.611 


-0.997 


-0.948 


-0.795 


^0.799. ♦ 


-.853 


Nonpoor 


White 


' 0.214 


0.223 


0.268 


0.233 


0..233 


\l95 




Blacfc 


-6.394 


-0.478 


-0.598 


-0.475 


-0.625 ' 


-.522 


* 


Hispanic ' 


-0.478 


-0.444 


7 0.671 


-0.552 


-0.490 


-.703 


c 

Reading Comprehension Test 














At Grade Level 














r 


Poor r 


White 


-0. 159 


-0.355 


-0.322 


-0.172 


-0.277^ 


-0.297 




Black 


-0. 021 , 


. -0.488 


, -0.710 


-0.699 


-0.817 


-0.893 




Hispanic 


-0.420 


-0.686 


-0.772 


-0.773 ••■ 


-0.538 

4 . 


-0.642 


Nonpoor 


White V *" 


•* 0.063 


: 0.191 


0.247 


0.214 


0.23,2 


0.184 




Black 


-0.104 


-0.408 


-0.514 s 


-0.439 


-0.590 


-0.468 


c ■ 


Hispanic 


-0.199 

. i 

■ % ' 

%• 


-0.384 

{ ' 


-0.531 


-0.566 . 


-0.635 

■.//; 


-0.575 


• 

% 

• J 


* 

* ♦ 


/ 




, • ' 


• 


\ ■ 
* ■ 


• 


■ a 

% . 1 




m 


P 






S- 








i 


42'. 






■ t> 

V 
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i 




■/ 




. * / " • 




■ • J 
✓ 






-. 




• ; . ■ ** 

Table 2*. 6 Mean Achievement 'by Poverty Status, Race, 

i • . ■ . - 


and Grade 


> 

■ J 

(Eight Tests) - cont 


•d 






{ 


Grade 






Poverty Status Race * 


1 


2 


3 


4 


5 


6 


* 

. * * 

Math Concepts Test 
Below Grade Level 


• 








>t-' 




.Poor White 


-0.438 


-0.328 


> -0T. 230 


-0.331 


-0.225 


-0.344 


■ \ "■■ Black 


. -0.744 


-0.794 


-0.832 


-0.915 


-1,003 


-0*. 925 


Hispanic 


-0.786 


-0.749 


-0.867 


-0.899 


-0.860 


-0.665 


Nonpobr ., White. 


'0.231 


0;210- 


0.219 


0.248. 


'< °- 2il 


0.196 


, , Black 

<> 


,-0.543 


-0.508 


-0.440 


-0.514 


-0!604 


-0.584 


/ Hispanic 


-0.469 


-0.406 


-0.587 

• 


-0.628 


-0.578 


-0.66£ 

r 


- Math Concepts Test 
At Gtadfe Level 














Poor White 


-0.322 


-0.302 


-0.324 


-0.168 


-0.281 


-0.337 


Black 


-0.51^ 


-0.622 


-0.969 


-0.784 


-0.815 


-0.787 


Hispanic 
* Nonpoor White 


-0.455 
0.164 


-0.713 
0.186 


-1.021 
0.275 ' 


-0.830 
0.217 


-0.743 
0.233 ' 


-0.707 
0.182 


V Black Y 


'-0.3*41 


-0.47-0 


-0.630 


-0.595 


-0^4*54 


Hispanic 

v), ' 


' 5-0.378 


-0.383 


-0.645 


~0.478 


-0^598 


-0.655 
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Table 2,6 Mean Achievement *by Poverty Status, Race, and Grade (Eight Tests) - cont'd 



Poverty .Status Race 

Math Computation Test 
Below Grade Level 



Grade 



Poor 



Nonpoor 



White 
Black 
Hispanic 

White 
Black 
Hispanic 



9 


Q 
J 


/. 


5 


6 • 


-0.267 


s 

-0.264 


-*0.289 


-0.210 


-' 

-0.278 


-0.741 


-0.786 


-0.774 


-0.845 


-0.711 


-0.687 


-0.704 


, -0.467 


-0. 309 


-0.322 


0.181 


0.212 


0.187 


0.160 


0.129 


-0.419 


-0.465 


-0.364 


-0'.394 


-0.320 


-0.353 


-0.359 


-0.289 


•., -0.304 


-0.334 



Math Computation Test 
At Grade Level 



Poor, 


White 


-0.219 


-0.138 


. -0.233 


-0.171 


-0.227 


, -0.360 




' Black 


^6.346 


-0.627 


-0.633 


-0.507 


-0.646 


-0.499 ' 




Hispanic \ 


/-0.318 


-0.385 


-0.446 


-0.400 


-0.431 


-0.382 


Nonpoor 


White 1 


\0.120*" 


0.150 


0.175 


0.134 


0.172 


0.118 




Black 


-0.295 


-0.394 


-0.384 


-0.191 


-0.381 


-0.263 




Hispanic 


-0.242 


-0.247 


-0.342 


-0.411 


-0.478 


-0.231 



Proportion in E*ach Group, 
by Grade 



Poor 



Nonpoor 



White 
Black ' 
Hispanic 

White 
Black 
Hispanic 



s 



0.076 
0.063 
01024 

0.705 
0.082 
0.050 



0.079 
0.066 
0.023 

0.717 
0.069 
0.045 



0.085 
0.064 
0.031 

0.701 
0.078 
0.042 



0 . 084 
0.069 
0.027 

0.702 
0.076 
0.043 



0.076 
0/^65 
0.019 

0.712 
0.085 
0.042 



0.078 
0.049 
0.021 

0.752 
\D.061 
0.039 



Total Weight fdr Each Grade, 2640.422 2350.790 2393.064 2263.253 2260.522 2639.59 



O nTE: A blank 8 P ace indicates only the at-grade-level math ™ V 
ERjfc ' WSS **hinistered at grade 1. th COmputation test 
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STANDARD ERRORS . OF TABLE. ENTRIES 



Analysis of variance "was applied to selected tables, and the highest- 
order interaction was used to estimate the error variance. A procedure 
based on these analyses is presented in Part J of this appendix. In 
Part 2, the derivation of the procedure is described. 



PART 1. A Computational Procedure for Estimating Standard Errors 



. ■ • ■ * 

The standard error of the mean achievement for any given group may be 

estimated as 



V 1.03 
Pg 



where p =. the proportion in the 'given group for that grade 

* ■ " « » 

and g * the total weight for that grade, ' - 

For example, in Table 2.1^ the mean on the vocabulary below-grade-level 
test for first graders whose pothers were not high school graduates is 
reported as -.580. At the end of Table 2.1, Jthe proportioti^of first 
graders in this category is shown as .282, and the 'total weight for 
grade 1 is given as 2300.006. Entering these numbers into the formula, 



V 



1.03 



S.E. = V -282 X 2300.006 ■- .040 



4C 



r 



♦Thus, a 68 percent confidence interval for the below-grade-level vocabulary 
mfean for. first grad^e children whose mothers are high school dropouts is 

-•580 - -040. The same standard error applies to the at-grade-level 

p- ■*'...■ 

vocabulary test, the two reading comprehension tests, etc. To test the 

difference between the mean first-grade achievement for this group, and for, 

the second level of maternal education, the standard error of the., difference 

between the means for these two groups may be computed as follows. First, 

- • i * [ 

"the standard error for the high school graduate group is calculated: 



l - W ' » .027 



.606 x 2300.006 



Theny^the formula for the standard error of a difference is used: 



1 jiSE 1 



SE l-2 V (SE i r + (SE 2 )2 



Entering the standard errors for the two groups, 



SE 12 = ^(.OAO) 2 + U027) 2 ' = .048 



A t test may now be calculated as the mean difference divided by 
its standard error: 



The starifeard error estimate is based on more than thirty degrees of 
freedom, hence the normal approximation could be lised to test the 
significance of this value. For a t statistic of this magnitude, 
however, a probability statement is clearly unnecessary. 

V ■ ■ "' 

The different groups at each grade level and across^grade levels are 
distinct samples of pupils. Hence, standard errors computed in this 
way are appropriate for pairwise comparison across groups or grades.* 

The same pupils took the eight different tests/ thus results for the same 

— * ' .■•*■* 
group on different tests are positively correlated. However, these 

positive correlations between tests signal smaller standard errors of the 

differences between. tests than between groups. Therefore, a conservative 

procedure is to estimate the standard errors of differences between tests 

in the same way as those for group differences. 



PART 2, »* ; : Derivation of. the Computational Procedures 



Standard errors, were estimated for spectLf ic tests in selected tables by 
the application of the analysis of variance procedure described below. 
Results showed no systematic differences across tests or tables, hence 
the same procedure may be used to estimate standard errors lor figures 



* The clustering and statif ication in the original sampling design 
are reflected in »our estimation procedure. 

■■ ■ : . ■"' v • 



for any w of the tests in any table. 



In each analysis a set of the relative means included in the report ' 
were used as data* each weighted according to the size of the sample, on 
which it was^$a53gd. Weighted estimation is necessary whenever* the- 
probabilities of sample selection were not uniform. Weights are 
constructed so that population subgroups ; Which are under- or over- . 
represented in the sample enter Into estimates of population values in 

inverse ratio to their probability of selection. Thus, the proportion 

■ ■ 
of the total weights (i.e., sum of individual weights) for pupils in any 

grade or subdivision is an estimate of the proportion of the to tal' grade 

1-6 public school population in that grade' or subdivision. Total weights 

t * % , 

1 * . ■ j 

for each grade are given at the end of each table. (Due to the exclusion 

of missing data, totals vary somewhat from table to table.). Weights for 

subdivisions within a grade may be calculated as the product of the group 

proportion and the total weight for the grade. These weights were defined 

such that the total weight across all grade's was equal to the numbers of ; 

pupils in the sample. I.e., the average'weight across all pupils in the 

sample was 1.00. Details of sample design and weight construction are 

given in Sustaining Effects Study. Technical Report numbers 1 and 2, by 

Hoepfner, Zagorski, and Wellisch '(1977) and by Breglio, Hinckley, and 

Beal (1978, Appendix B) . ^ 



The mean square corresponding , to ' the highest order interaction in each 
analysis was taken as an (upper bound) estimate of the error variance. 
In a set of estimates formed in this way for the eight taests, using 



Tab]^4>3, .hours television by race by grade, the ratio of 'the largest 
error mean square to the smallest was 1.73, -corresponding to a 32 percent 

variation in Standard errors across . the eight tests. Patterns of v, 

' ' * In- 

differences were not replicated across other tables;, however, and a ^) 

test for heterogeneity failed to reject the null hypothesis of * equal 

,/° ■ ' * • • * • ^ 

error variances for the eight tests. m The value 1.03 in the formula 
presented above was the median error mean square across all the 
analyses performed. . ^ 



r 
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